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Abstract 

Background:  Cleft lip and palate(CL/P)is the most common orofacial malformation affecting one in every 700–1000 
newborns worldwide. The aim of the study wasto evaluate the impact of CL/P on health- related quality of life 
(OHRQoL) in Sudanese children and the level of concordance between caregivers’ and children and to investigate cor-
relates of the caregivers’ perceptions of OHRQoL with that of their children.

Methods:  The sample consisted of 75 children with clefts (age range 8–16 years), (46 male, 29 female) and their 
caregivers’ attending University of Science and Technology Dental Teaching Hospital. The children and their caregivers’ 
were interviewed separately. The interview consisted of 38 questions adopted from the COHIP (Arabic version).The 
level of concordance between caregivers’ and children was compared using paired t-tests and intraclass correlations. 
Predictive validity was assessed using Pearson correlations and linear regression analyses.

Results:  The translated COHIP and its subscales, had Cronbach’ alphas score ranged between (0.65 and 0.75) for 
caregivers’ and children with cleft. COHIP scores for children and caregivers’ were (89.41 ± 19.97) and (94.34 ± 19.52) 
respectively. Caregivers’ and children differed significantly in the overall COHIP and oral symptoms subscale. There 
were high correlations between caregivers’ and children ranged from (0.63 to 0.87). The correlation between all sub-
scales was statistically significant (p = 0.05).

Conclusions:  Caregivers’ had higher perceptions of oral symptoms and overall COHIP compared to their children 
using the Arabic version of the COHIP. Caregiver’s reports have to be considered complementary to the reports of 
their children themselves.

Keywords:  Oral health-related quality of life, Cleft lip and/or palate, Child oral health impact profile, Caregivers’, 
Children, Sudan
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Background
The quality of life concept has been of increasing impor-
tance in healthcare among many disciplines [1]. The 

World Health Organization (WHO, 1998, p. 17) defines 
the quality of life as "individuals’ perception of their posi-
tion in life in the context of the culture and value system 
where they live, and in relation to their goals, expecta-
tions, standards, and concerns. The impact of oral health 
on quality of life is usually referred to as oral health-
related quality of life (OHRQoL) [2].
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OHRQoL is recognized as a multidimensional concept, 
comprising both the presence and absence of oral dis-
ease and psychological aspects of oral health [3].Children 
with orofacial clefts (OFCs) were reported to having a 
lower quality of life scores compared to children with no 
facial defects [4]. In Sudan the incidence of CL/P is about 
0.9/1000 child births [5]. Children with OFCs showed 
few differences in health-related quality of life scores, 
oral symptoms, and emotional well-beingcompared to 
children with dental caries [6]. It was acknowledged that 
poor oral health could have a substantial adverse effect 
on the quality of life, as people may, for example, have dif-
ficulty in eating, feeling ashamed of their teeth, or experi-
ence pain. Apparently, oral health is an essential part of 
general health and well-being [7].

Health professionals who work with children with cleft 
lip/palate (CL/P) report that these children have mod-
est decreases in health-related quality of life (HRQoL) 
[8]. The treatment of these children with CL/P usually 
involves several complicated and extensive procedures 
from infancy into adulthood. Still, the eventual goal is to 
achieve a good functional and aesthetic result, which will 
allow for psychological and social well-being [9].

Children and adolescents provide consistent informa-
tion regarding their own (OHRQoL) when appropri-
ate questionnaire techniques are used. Even though few 
scales specifically designed to measure OHRQoL have 
been developed [10–12], the Child Oral Health Impact 
Profile (COHIP) was developed to assess OHRQoL in 
terms of oral health, functional well-being, social-emo-
tional well-being, school environment, and self-image in 
children [13]. It has excellent reliability and validity [14]. 
Research has demonstrated the usefulness of obtaining 
caregivers’ reports of the child’s OHRQoL in addition to 
the report completed by the child [15].

The importance of facial appearance, time away from 
school, and symptomology may be over-or under-esti-
mated by caregivers’ [16]. Caregivers’ are also likely to 
have biases and expectations, which can affect the quality 
of life (QoL) score of their children. When children have 
chronic or extreme health conditions, caregivers’ tend 
to report more negative QoL than that reported by the 
child [17, 18]. Bos et al. [19] found that Parents’ reports 
on their children’s OHRQoL were not in agreement with 
reports of cleft lip and/or palate patients. In comparison, 
many previous studies reported no difference between 
children and caregivers’ perceptions of their child’s 
OHRQoL in any subscales and overall scores of COHIP 
[20–22]. Evaluation of OHRQoL response agreement 
between children and their caregivers’ can also be helpful 
as healthcare providers seek methods of estimating the 
OHRQoL of children who are either mentally or physi-
cally unable to complete a questionnaire [22].

The burden of OFCs on individuals, families, and soci-
ety can be alleviated through understanding the impact of 
OFCs on the well-being of affected ones. It is also essen-
tial to identify their healthcare needs and make changes 
in healthcare practices and public policies to improve the 
well-being of the victims [20].

The aim of the present study was to evaluate the impact 
of CL/P on the OHRQoL of Sudanese children using the 
Arabic version of the COHIP. Second, to assess the possi-
ble differences between the OHRQoL scores reported by 
children and caregivers’. Third, to investigate the corre-
lates of the caregivers’ perceptions of OHRQoL with that 
of their children.

Methods
Subjects
This is a cross-sectional study carried out among children 
with oral clefts attending the cleft clinic of the orthodon-
tic department at the University of Science and Technol-
ogy dental teaching hospital. Selection criteria were; the 
child with (CL/P) between 8 and 16 years of age, able to 
speak and communicate, non- syndromic, and not physi-
cally or mentally handicapped. The children satisfying the 
inclusion criteria were identified, and the study purposes 
were explained to the caregivers’ and their children. Fol-
lowing parental consent and child assent, 75 children 
with oral clefts and their parents were included. We used 
the translated COHIP questionnaire, which consists of 
two parallel questionnaires, one for children and one for 
caregivers’. The Arabic language was used.

Reliability and validity of the Arabic version of the COHIP
Two experts who are fluent in English and Arabic trans-
lated the English version of the questionnaire into the 
Arabic language. Later, another two who were also flu-
ent in Arabic and English back translated it into English. 
Modifications to the questionnaire were made as needed 
to guarantee comprehension. Six university dental staff-
members were asked to compare the English versions, 
and they agreed that there is no significant difference 
between the two versions. To test the reliability, fifteen 
participants were re–interviewed within two weeks of 
their initial interview. A reliability test was performed. 
The Intraclass correlation coefficient [ICC] was ˃ 0.8.

Data collection
To maintain confidentiality, subjects satisfying the 
inclusion criteria were assigned a number. The princi-
pal investigator (M. A.A) interviewed the Children and 
their caregivers’ separately. The interview consisted of 
38 questions adopted from the COHIP (Arabic ver-
sion). The items in "Oral symptoms" subscale meas-
ured specific oral symptoms that are not necessarily 
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related to one another. "Functional Well-being" meas-
ured information about the child’s capability to carry 
out specific everyday activities such as speaking clearly, 
chewing, and sleeping. "Social-Emotional Well-being" 
is concerned with anxiety, shyness, and peer interac-
tions. "School-Environment Well-being" related to 
tasks associated with the school environment. "Self-
image" addressed positive feelings about self. "Treat-
ment Expectancy" measured expectations regarding 
the treatment process and outcomes. "Global Health" 
assessed overall feelings about oral and systemic health.

Each item was valued on a 5-point scale ranging from 
0 to 4 ("never" = 0, "almost never" = 1, "sometimes" = 2, 
"fairly often" = 3, and "almost all the time" = 4) the 28 
negatively-worded items were reversed. The positively 
scored items were the six items of self-image.

In addition to the COHIP, positively formulated ques-
tions were added for clinical use regarding global health 
perceptions and treatment expectations. The additional 
questions were on a 5-point scale, “totally disagree” = 0, 
“disagree” = 1 “don’t disagree/don’t agree” = 2, 
“agree” = 3, and “totally agree” = 4.High COHIP scores 
reflected a positive OHRQoL while lower scores 
reflected a negative OHRQoL. Subscales scores were 
calculated by summing the responses of the items spe-
cific to the subscale [13]. The overall OHRQoL score 
was computed by summing the subscales scores. Treat-
ment expectation scores and global health responses 
were not included in the overall COHIP scale because 
these items are relevant only when the COHIP is used 
as part of a treatment assessment. The total score of the 
scale is usually between 0 and 136. One extra question, 
asking about the general heath of the child was added 
to both questionnaire. This item had similar response 
categories, ranging from 0 to 4.

Statistical analysis
Statistical analysis was performed using Statistical 
Package for Social Sciences (SPSS) version 20. A signifi-
cance level was set at α ≤ 0.05. The internal consistency 
of the questionnaire as a whole and each of the sub-
scales was examined using Cronbach’s Alpha.

Descriptive statistics (frequency, mean, median, 
standard deviation) for the collected variables were 
calculated. Responses between caregivers’ and chil-
dren were compared using a Paired-sample t-test. ICCs 
were computed to indicate a measure of agreement. 
Finally, the predictive value of the COHIP for general 
health was evaluated by using Pearson’s correlation 
coefficients.

Ethical approval
Caregivers’ and children were informed about the 
research, and written informed consent from the car-
egivers’ and the child assent were obtained. Ethical and 
Research Committee of Faculty of Dentistry, University 
of Science and Technology approved all study proce-
dures. The committee’s reference number was No. UST/
FD/ERC.21.11.2016.All methods were carried out in 
accordance with relevant guidelines and regulations.

Results
Table  1 shows the sample profile of both children and 
caregivers’.

Table  2 shows the internal consistency of the overall 
scales for children and caregivers’ (Cronbach’s Alpha) 
was (0.70), and all other constructs ranged between (0.65 
and 0.75).

COHIP scores for both children and caregivers’ are 
shown in (Table 3). The mean overall score for children 

Table 1  General characteristic of the sample

Subjects (n = 70) N (%)

Gender of children

 Male 46 (61.3)

 Female 29 (38.7)

Age group of children

 8–11 Years 42 (56)

 12–16 Years 33 (44)

Type Of cleft

 CL ± A 18 (24)

 UCLP 33 (44)

 BCLP 24 (32)

Occupation

 Private sector employee 52 (69.3)

 Governmental employee 23 (30.6)

Type of parent

 Mother 48 (64)

 Father 27 (36)

Table 2  Internal consistency of the overall and subscales COHIP 
of the children with CL/P (n = 75) and caregivers (n = 75)

COHIP Cronbach’s Alpha

Children Caregivers

Oral symptom (10 items) 0.75 0.73

Functional well-being (6 items) 0.74 0.71

Social well-being(8 items) 0.65 0.67

School environment (4items) 0.75 0.76

Self-image (6 items) 0.75 0.75

Overall COHIP (34 items) 0.70 0.70
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with CL/P was 89.41 ± 19.97 and for caregivers’ was 
94.34 ± 19.52. Caregivers’ showed higher scores in all 
subscales than their children. There were significant dif-
ference between caregivers’ and their children on the 
overall COHIP (p = 0.004) and oral symptoms subscale 
(p = 0.017).

Intra-Class Correlation Coefficients as a measure of 
concordance between children with CL/P and their 

caregivers’ reports are shown (Table  4). All correlations 
were statistically significant (p < 0.05).

ICCs indicates good to excellent agreement between 
child and caregivers’, the correlation coefficient for the 
functional well-being was high, followed by oral symp-
toms and school-environment subscales. The correlation 
on self-image was relatively low.

Pearson correlation coefficients between subscale 
scores, overall, and general health in the parent and chil-
dren groups are shown (Table  5).There were significant 

Table 3  Overall and subscale COHIP scores and differences between children with CL/P (n = 75) and caregivers (n = 75)

*Statistically significant difference at p-value < 0.05

COHIP scores Mean (SD) 95% CI t p Value

Children Caregivers

Oral symptoms 29.84 ± 6.11 31.22 ± 6.10 − 2.52, − 0.25 − 2.43 0.017*

Functional well-being 16.13 ± 4.19 16.32 ± 4.43 − 0.86, 0.49 − 0.55 0.583

Social well-being 17.18 ± 9.75 18.81 ± 8.77 − 3.5, 0.26 − 1.72 0.089

School environment 11.66 ± 3.92 12.34 ± 3.57 − 1.4, 0.04 − 1.88 0.063

Self-image 14.58 ± 4.33 15.64 ± 4.70 − 2.1,0.03 − 1.95 0.055

Overall COHIP 89.41 ± 19.97 94.34 ± 19.52 − 8.2, − 1.6 − 2.97 0.004*

Table 4  Correlations between subscales and overall scores of 
children with CL/P (n = 75) and caregivers (n = 75)

**Correlation is significant with p-value < 0.01

COHIP Pearson ICCs

Oral symptom 0.68** 0.81

Functional well-being 0.77** 0.87

Social Well-being 0.61** 0.76

School environment 0.66** 0.80

Self-image 0.47** 0.63

Overall COHIP 0.74** 0.85

Table 5  Correlations between overall, subscale and general health mean scores in caregivers (n = 75) (below the diagonal) and 
children (n = 75) (above the diagonal)

**Correlation is significant at the 0.01, level (2-tailed)

*Correlation is significant at the 0.05 level (2-tailed)

Treatment expectations and the global health perceptions for both children and caregivers’ (Table 6) showed that caregiver scored higher than their children, but the 
difference was statistically insignificant (p < 0.05)

Caregivers Children

Oral symptom Functional 
well-being

Social well-being School 
environment

Self-image Overall COHIP General health

Oral symptom 1 0.38** 0.22 0.20 0.19 0.57** 0.14

Functional well-being 0.46** 1 0.49** 0.34** 0.28* 0.69** 0.18

Social well-being 0.36** 0.53** 1 0.53** 0.44** 0.86** 0.39**

School environment 0.14 0.20 0.45** 1 0.33** 0.66** 0.36**

Self-image 0.29* 0.09 0.40** 0.42** 1 0.61** 0.54**

Overall COHIP 0.67** 0.67** 0.86** 0.57** 0.61** 1 0.46**

General health 0.17 0.06 0.23* 0.25* 0.59** 0.33** 1

Table 6  Results on treatment expectations and global health 
perception items children with CL/P (n = 75) and caregiver 
(n = 75)

COHIP (maximum possible 
scores

COHIP scores 
(mean ± SD)

t-test p Value

Children Caregivers

Treatment expectations 6.68 ± 1.42 6.94 ± 1.35 − 1.47 0.146

Global health perception 5.34 ± 1.53 5.50 ± 1.54 − 0.843 0.402
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correlations between the subscales, overall, and gen-
eral health. Similarly, the results of the children showed 
significant correlations between the subscales. School 
environment and social subscale proved to be signifi-
cant predictor for general health only in the caregiver’s 
sample.

Discussion
The objective of this study was to evaluate the OHRQoL 
of children with cleft lip and palate and their caregivers’ 
using an Arabic version of the COHIP questionnaire. The 
internal consistency was acceptable in all subscales for 
children and caregivers’, according to Streiner [23]. In the 
present study, OHRQoL perceptions were relatively high 
in both children and their caregivers’.

Caregivers’ scored higher perception of OHRQoL than 
their children did in all the subscales. Statistically signifi-
cant differences between children’s and their caregivers’ 
perceptions were found in oral symptoms subscale and 
the overall COHIP scores. These findings are consistent 
with a study conducted among the Dutch population 
[19] where significant differences were found between 
children and caregivers’ in oral symptoms, emotional 
well-being, school-environment, and peer interac-
tion subscale. Generally, caregivers’ have low to a mod-
est agreement with their children’s QoL ratings [16, 24]. 
Konan et al. [25] reported a statistically significant differ-
ence between children and their caregivers’ perceptions 
in self-image subscale. Wilson-Genderson [26] reported 
low agreement rates between child and caregiver when 
they asses the similarity in response between the chil-
dren with craniofacial conditions and their caregivers’. 
Also Reissmann et  al. found that parents’ perception of 
their children OHRQoL is not accurate enough to detect 
problems in children age ranged between 7 and 17 years 
[27]. In contrast, other studies reported no differences 
between children and their caregivers’ perceptions in any 
scale and the overall COHIP scores [20, 22, 28, 29].

Considering the importance of caregivers’ perception 
to evaluate child’s OHRQoL, the caregiver is responsible 
for educating the children about their health problem, 
and assess if the problem is affecting their life and needs 
attention [30]. From the results of the current study, the 
caregivers’ perception of the child’s OHRQoL differed 
from the child’s perception. The caregivers’ in the Suda-
nese sample reported higher scores than their children’s 
suggesting that they believed that their children qual-
ity of life is better than what their children themselves 
reported. This indicates that children with orofacial clefts 
have opinions of their appearance, which provide an 
important aspect in their quality of life [22]. This raises 
an issue about the reliability of relying on caregivers’ as 

a source of data regarding OHRQoL of the children with 
CL/P.

Previous studies also raised concerns about the inter-
changeability of caregiver and child reports regarding 
OHRQoL [28, 31]. Bos et al. [19] reported that caregiv-
ers’ are limited in their interchangeability, a finding is in 
agreement with Wilson-Genderson [26] in which chil-
dren had significantly higher scores than their caregivers’. 
Nolte et  al. [32] and Jokovic et  al. [11] support the rec-
ommendation that caregivers’ reports should be used as 
complementary reports rather than the main data source.

Although the intraclass correlations were high but 
there were statistical significant differences in the over-
all and oral symptoms subscale which suggest those car-
egivers’ reports could not replace those of the children 
themselves but can be considered as additional reports to 
those of their children. The high correlation value (0.86) 
between overall COHIP and social subscales suggest-
ing the possible psychosocial problems that facing child 
with CLP as been reported previously by Alansari et  al. 
[33] and Chimruang et al. [34] that such long treatment 
duration for children with CLP affects their psychological 
adjustment and self-satisfaction with their appearance.

In Sudan, there is no specialized center or cleft team to 
take care of children with cleft and their families. Most of 
the treatment being delivered by the different specialists 
at an individual level.As a result, many cleft children had 
been treated by surgical repair to the cleft defect without 
giving attention to other problems, which might have a 
negative impact on the OHRQoL in these children. Lack 
of education and information to the caregivers’ may 
explain the difference in perception between them and 
their children.

The patients and caregivers’ included in this study did 
not received any team care treatment. Most of these 
families are of low socioeconomic status. They find dif-
ficulties to accesses specialized health facilities in the 
treatment of CL/P and had to travel for long distances 
to receive services. Many of these families rely on treat-
ments offered by charitable organizations and convoys 
that limit their services to surgical repair. This also con-
tributes to low utilization. Similar concerns about the 
quality of life for children with cleft have been reported 
in other African countries [20, 35].

In this study, children with cleft rated their OHRQoL 
lower than their caregivers’ rating. This is reflecting that 
children had concerns regarding their condition and the 
quality of treatment provided to them. This could be 
enhanced by educating families of children with cleft and 
the community about the importance of comprehensive 
multidisciplinary cleft care. It is also essential to raise 
community awareness regarding the cleft condition and 
the affected child. In addition, active engagement of the 
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primary healthcare providers is needed to realize the 
need for team cleft care.

Since children with a CL/P may have a compromised 
aesthetic and functional well-being, they are at risk of a 
reduced OHRQoL [36]. This part of health care should be 
a focus area for more clinical researches to provide bet-
ter treatment that improves their perception about the 
OHRQoL.

This study has several limitations. The number of chil-
dren included in this study was small In addition, the 
sample included only one cleft care clinic therefore we 
cannot generalize these results to other cleft populations 
in Sudan. Another regarding the Arabic version of scale 
used is that the validation was limited to test–retest reli-
ability and face validity.

We recommend that cleft care in Sudan should be 
revised to match the international protocols in regards 
to timing of treatment and multidisciplinary approach. 
A cleft registry should established to help in planning 
and provision of care for these children. Increasing the 
awareness level of the society on regard to children with 
CL/P, which will combat the possible stigma-related chal-
lenges and to educate parents in regards to cleft care and 
importance of seeking medical advice as early as time of 
childbirth. For future researches, a multi-center research 
involving clinics providing care to CL/P children.

Conclusion
This study found that caregivers’ had higher percep-
tions of oral symptoms and overall COHIP compared to 
their children themselves using an Arabic version of the 
COHIP that had acceptable internal consistency.
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